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PURPOSE: To obtain a low-noise or high-output rare earth 
element doped optical fiber amplifier according to the 
purpose of use without extremely increasing or decreasing 
the load on an exciting light source. 

CONSTITUTION: Exciting light beams emitted by an f" \ 

exciting light source 2a and an exciting light source 2b are ( . y ^ J* J _*o 

multiplexed by a multiplexer 10 and then made incident ona J ' Jl&^^> ^ 

variable optical branching unit 6, which branches the I '* r 1 

multiplexed light into two at an optional ratio. The exciting 

light outputted from a branch output terminal a7b is made I £ ^ 

incident on a rare earth element doped optical fiber 1 • y, twa* 

through a multiplexer demultiplexer a3a and the exciting V^^^ff" j ^ |^ i-f_ 

light outputted from a branch output terminal b7c is made " u ^ -F^ST^ 

incident through a multiplexer demultiplexer b3b. The signal T— ^~ 
light is amplified in the rare earth element doped optical 
fiber 1 and passed through the multiplexer demultiplexer 
b3b and then projected from a signal light output terminal 
4b. The ratio of the branch output of the exciting light to 
the branch output terminal a7b of the variable optical 

branching unit 6 and the branch output to the branch' output terminal b7c is varied to obtain the 
low-noise or high-output rare earth element doped optical fiber amplifier. 
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(54) OPTICAL FIBER AMPLIFIER 
(57)Abstract: 

PURPOSE: To obtain a low-noise or high-output rare earth element doped optical 
fiber amplifier according to the purpose of use without extremely increasing or 
decreasing the load on an exciting light source. 

CONSTITUTION: Exciting light beams emitted by an exciting light source 2a and 
an exciting light source 2b are multiplexed by a multiplexer 10 and then made 
incident on a variable optical branching unit 6, which branches the multiplexed 
light into two at an optional ratio. The exciting light outputted from a branch output 
terminal a7b is made incident on a rare earth element doped optical fiber 1 through 
a multiplexer demultiplexer a3a and the exciting light outputted from a branch 
output terminal b7c is made incident through a multiplexer demultiplexer b3b. The 
signal light is amplified in the rare earth element doped optical fiber 1 and passed 
through the multiplexer demultiplexer b3b and then projected from a signal light 
output terminal 4b. The ratio of the branch output of the exciting light to the branch 
output terminal a7b of the variable optical branching unit 6 and the branch output 
to the branch' output terminal b7c is varied to obtain the low-noise or high-output 
rare earth element doped optical fiber amplifier. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not 
reflect the original precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

CLAIMS 

[Claim(s)] 

[Claim 1] A multiplexing means multiplex the excitation light and the signal light 
of an optical fiber which have been arranged at the input side and the output side of 
signal light of a good light variation turnout and the (d) above-mentioned optical 
fiber which branches the excitation light from the optical fiber which inputs and 
outputs the optical fiber (amplifier a) signal light which has the following elements, 
the excitation light source which outputs (b) excitation light, and the (c) 
above-mentioned excitation light source into the ratio of arbitration, respectively, 
and branched by the above-mentioned good light variation turnout. 

[Translation done.] 

* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 
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1. This document has been translated by computer. So the translation may not 
reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the rare-earth-elements dope 
optical fiber amplifier which carries out incidence of signal light and the excitation 
light to for example, a rare-earth-elements dope optical fiber, and amplifies signal 
light. 
[0002] 

[Description of the Prior Art] Drawing 4 is the block diagram of the 
rare-earth-elements dope optical fiber amplifier indicated by reference Institute of 
Electronics, Information and Communication Engineers technical research report 
Vol.90, No.206, OQE 90-80, and pp 59-64. drawing -- setting - 1 ~ a 
rare-earth-elements dope optical fiber and 2a — the excitation light source a and 2b 
-- for Multi/demulitiplexer b and 4a, a signal light input terminal and 4b are [ the 
excitation light source b and 3a / Multi/demulitiplexer a and 3b / the nonreflective 
termination a of multi/demulitiplexer a3a and 5b of a signal optical output terminal 
and 5a ] the nonreflective termination b of multi/demulitiplexer b3b. 
[0003] Next, actuation is explained. After the signal light by which incidence was 
carried out from signal light input terminal 4a passes multi/demulitiplexer a3a, 
incidence of it is carried out to the rare-earth-elements dope optical fiber 1. After 
the excitation light by which outgoing radiation was carried out from excitation 
light source a2a passes multi/demulitiplexer a3a, incidence of it is carried out to the 
rare-earth-elements dope optical fiber 1. After the excitation light by which 
outgoing radiation was carried out from excitation light source b2b passes 
multi/demulitiplexer b3b, incidence of it is carried out to the rare-earth-elements 
dope optical fiber 1. Signal light is amplified when excitation light is irradiated by 
the rare earth elements in the rare-earth-elements dope optical fiber 1 . After 
outgoing radiation of the amplified signal light is carried out and it passes 
multi/demulitiplexer a3a from the rare-earth-elements dope optical fiber 1, 
outgoing radiation of it is carried out from signal optical output terminal 4b. 
[0004] When operating excitation light source a2a and un-operating excitation light 
source b2b, incidence of the excitation light is carried out to the rare-earth-elements 
dope optical fiber 1 only from the signal light input side of the rare-earth-elements 
dope optical fiber 1. This excitation approach is called front excitation, making it 
front excitation according to the publication of the above-mentioned reference — 
low ~ noise rare-earth-elements dope optical fiber amplifier is obtained. The 
opposite side maximum optical output is small, for this reason, front excitation - 
the first rank of the multistage amplifier ~ it is suitable for the application 
demanded that it is a low noise like amplifier. 
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[0005] When un-operating excitation light source a2a and operating excitation light 
source b2b contrary to the above, incidence of the excitation light is carried out to 
the rare-earth-elements dope optical fiber 1 only from the signal optical output side 
of the rare-earth-elements dope optical fiber 1. This excitation approach is called 
back excitation. According to the publication of the above-mentioned reference, 
high power rare-earth-elements dope optical fiber amplifier is obtained by making 
it back excitation. A opposite side noise is high. For this reason, it is suitable for the 
application demanded that back excitation is high power, such as a final amplifier 
of the multistage amplifier. 

[0006] When operating both excitation light source a2a and excitation light source 
b2b, incidence of the excitation light is carried out to the rare-earth-elements dope 
optical fiber 1 from both the signal light input side of the rare-earth-elements dope 
optical fiber 1, and by the side of a signal optical output. This excitation approach 
is called both-directions excitation. The rare-earth-elements dope optical fiber 
amplifier of both-directions excitation shows the property between the 
rare-earth-elements dope optical fiber amplifier of front excitation, and the 
rare-earth-elements dope optical fiber amplifier of back excitation. In the 
rare-earth-elements dope optical fiber amplifier of both-directions excitation, a 
suitable noise property and a signal optical output are obtained by adjusting the 
ratio of the excitation light input by the side of the excitation light input of a 
rare-earth-elements dope optical fiber signal light input side, and the signal optical 
output of a rare-earth-elements dope optical fiber according to an application, so 
that the excitation light by which incidence is carried out from the signal light input 
side of the rare-earth-elements dope optical fiber 1 is larger than the excitation light 
by which incidence is carried out from the signal optical output side of the 
rare-earth-elements dope optical fiber 1 in both-directions excitation - the property 
of the rare-earth-elements dope optical fiber amplifier of front excitation - near — 
becoming — more — low — a noise rare-earth-elements dope optical fiber amplifier 
is obtained. It becomes close to the property of the rare-earth-elements dope optical 
fiber amplifier of back excitation, and a high power rare-earth-elements dope 
optical fiber amplifier is obtained, so that the excitation light by which incidence is 
carried out from the signal optical output side of the rare-earth-elements dope 
optical fiber 1 is larger than the excitation light by which incidence is carried out 
from the signal light input side of the rare-earth-elements dope optical fiber 1 in 
both-directions excitation on the contrary. 
[0007] 

[Problem(s) to be Solved by the Invention] Since the conventional 
rare-earth-elements dope optical fiber amplifier is constituted as mentioned above 
and that it is a low noise needs to enlarge the excitation light input by the side of 
the signal light incidence of a rare-earth-elements dope optical fiber to the 
application demanded, the excitation light source by the side of the signal light 
incidence of a rare-earth-elements dope optical fiber tends to become a heavy load, 
and the excitation light source by the side of the signal optical output of a 
rare-earth-elements dope optical fiber tends to become low loading. Since that it is 
high power needs to enlarge the excitation light input by the side of the signal 
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optical output of a rare- earth-elements dope optical fiber to the application 
demanded on the contrary, the excitation light source by the side of the signal light 
incidence of a rare-earth-elements dope optical fiber tends to become low loading, 
and the excitation light source by the side of the signal optical output of a 
rare-earth-elements dope optical fiber tends to become a heavy load. The heavy 
load condition of the excitation light source had the trouble that dependability fell. 
Moreover, the excitation light source of a low loading condition had the trouble that 
the rate which contributes to a magnification operation was low, and anchoring cost 
became useless. 

[0008] It is possible that that it is a low noise uses the rare-earth-elements dope 
optical fiber amplifier of a configuration of having attached only the excitation 
light source for front excitation to the application demanded, and that it is high 
power uses the rare-earth-elements dope optical fiber amplifier of a configuration 
of having attached only the excitation light source for back excitation to the 
application demanded since the excitation light source to which the 
above-mentioned load becomes extremely low is unnecessary on real use. However, 
when an application was changed, the whole rare-earth-elements dope optical fiber 
amplifier needed to be exchanged, the features that a suitable noise property and a 
signal optical output are obtained according to the application which the 
rare-earth-elements dope optical fiber amplifier of both-directions excitation has 
were lost, and there was a trouble that versatility was missing. 
[0009] it was made in order that this invention might solve the above troubles, and 
the load of the excitation light source becomes extremely high ~ it is — it is — the 
rate of the excitation light which carries out incidence to the excitation light which 
carries out incidence from the signal light input side of an optical fiber from the 
signal optical output side of an optical fiber, without becoming low — easy — being 
changeable — an application — responding — low — it aims at obtaining a noise 
optical fiber amplifier or a high power optical fiber amplifier. 
[0010] 

[Means for Solving the Problem] After incidence is carried out to an optical fiber 
after it has the good light variation turnout which branches the excitation light by 
which outgoing radiation was carried out from the excitation light source into the 
ratio of arbitration, and while branched and excitation light passes the 
multi/demulitiplexer of the signal light input side of an optical fiber, and the 
excitation light of another side by which branching was carried out 
[ above-mentioned ] passes the multi/demulitiplexer by the side of the signal 
optical output of an optical fiber, the incidence of the optical fiber amplifier 
concerning this invention is made to be carried out to an optical fiber. 
[0011] 

[Function] making high the branching ratio by the side of the signal light incidence 
of an optical fiber for the ratio into which a good light variation turnout branches 
excitation light into the ratio of arbitration, and branches excitation light in the 
optical fiber amplifier concerning this invention, and making low the branching 
ratio by the side of the signal optical output of an optical fiber — the property of the 
optical fiber amplifier of front excitation — near ~ becoming — low « noise optical 
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fiber amplifier is obtained. By making low the branching ratio by the side of the 
signal light incidence of an optical fiber on the contrary for the ratio which 
branches excitation light, and making high the branching ratio by the side of the 
signal optical output of an optical fiber, it becomes close to the property of the 
optical fiber amplifier of back excitation, and a high power optical fiber amplifier is 
obtained, moreover, the excitation light source is driven by the fixed load, and a 
load becomes extremely high -- it is — it is ~ not becoming low and changing the 
rate of a branching ratio of a good light variation turnout according to an 
application ~ arbitration -- low ~ a noise optical fiber amplifier or a high power 
optical fiber amplifier can be obtained. 
[0012] 
[Example] 

One example of this invention is explained about drawing below example 1. 
Drawing 1 is the block diagram of one example of this invention. In drawing 1 the 
excitation light source a and 3a for a rare-earth-elements dope optical fiber and 2a 
Multi/demulitiplexer a 3b a signal light input terminal and 4b for 
Multi/demulitiplexer b and 4a A signal optical output terminal, For the 
nonreflective termination b of multi/demulitiplexer b3b, and 6, a good light 
variation turnout and 7a are [ 5a / the nonreflective termination a of 
multi/demulitiplexer a3a, and 5b / the branching outgoing end a of the good light 
variation turnout 6 and 7c of the input edge of the good light variation turnout 6 
and 7b ] the branching outgoing ends b of the good light variation turnout 6. 
[0013] Next, actuation is explained. Incidence of the excitation light by which 
outgoing radiation was carried out from excitation light source 2a is carried out to 
the good light variation turnout 6 from good light variation turnout input edge 7a, it 
dichotomizes into the ratio of arbitration, and is outputted from branching outgoing 
end a7b and branching outgoing end b7c. From signal light input terminal 4a, it is 
multiplexed with the signal light which carried out incidence by 
multi/demulitiplexer a3a by the side of the signal light incidence of the 
rare-earth-elements dope optical fiber 1, and incidence of the excitation light 
outputted from branching outgoing end a7b is carried out to a rare-earth-elements 
dope optical fiber. After the excitation light outputted from branching outgoing end 
b7c passes multi/demulitiplexer b3b by the side of the signal light outgoing 
radiation of the rare-earth-elements dope optical fiber 1, incidence of it is carried 
out to the rare-earth-elements dope optical fiber 1 . The signal light by which 
incidence was carried out to the rare-earth-elements dope optical fiber 1 is 
amplified by operation of the rare earth elements in the rare-earth-elements dope 
optical fiber 1, and after outgoing radiation of it is carried out and it passes 
multi/demulitiplexer b3b from the rare-earth-elements dope optical fiber 1, 
outgoing radiation of it is carried out from signal optical output terminal 4b. 
[0014] Drawing 2 is drawing showing the example of 1 configuration of the good 
light variation turnout 6. For the input edge of the good light variation turnout 6, 
and 7b, in drawing, the branching outgoing end a of the good light variation turnout 
6 and 7c of the branching outgoing end b of the good light variation turnout 6 and 8 
are [ 7a / a reflection factor / permeability adjustable disk, and 9 ] total reflection 



6 



JP-H05-224254-A1 
Computer Translation 
mirrors. It dichotomizes with a reflection factor / permeability adjustable disk 8, 
and while the excitation light by which incidence was carried out from input edge 
7a branched, it is outputted from outgoing end a7b, and after [ another ] being 
branched while turned up by the total reflection mirror 9, it is outputted from 
branching outgoing end b7c. In the front face of a reflection factor / permeability 
adjustable disk 8, the thin film from which a reflection factor/permeability changes 
continuously is given to the circumferencial direction, by rotating a reflection 
factor / permeability adjustable disk 8, a reflection factor/permeability changes and 
excitation light is outputted to branching outgoing end a7b and branching outgoing 
end b7c by the ratio of arbitration. 

[0015] making high the rate of a branching ratio to branching outgoing end a7b of 
the good light variation turnout 6 of excitation light, and making low the rate of a 
branching ratio to branching outgoing end b7c of the good light variation turnout 6 
— the property of the rare-earth-elements dope optical fiber amplifier of front 
excitation — near — becoming — low — a noise rare-earth-elements dope optical 
fiber amplifier is obtained. By making low the rate of a branching ratio to 
branching outgoing end a7b of the good light variation turnout 6 of excitation light, 
and making high the rate of a branching ratio to branching outgoing end b7c of the 
good light variation turnout 6 on the contrary, it becomes close to the property of 
the rare-earth-elements dope optical fiber amplifier of back excitation, and a high 
power rare-earth-elements dope optical fiber amplifier is obtained. 
[0016] Since a change of the rate of a branching ratio can be made by rotating a 
reflection factor / permeability adjustable disk 8, it is very easy. For this reason, 
implementation of the rare-earth-elements dope optical fiber amplifier which has a 
suitable noise property and a signal optical output property according to an 
application is easy, and the high rare-earth-elements dope optical fiber amplifier of 
versatility can be realized. Moreover, since the excitation light source is driven in 
the state of the fixed load, it becomes neither a heavy load nor low loading. 
[0017] As mentioned above, the rare-earth-elements dope optical fiber which doped 
the rare earth elements which amplify signal light by the exposure of excitation 
light to the optical fiber in this example, The multi/demulitiplexer a of the 
excitation light optically combined with the excitation light source which outputs 
excitation light, and the end of the above-mentioned rare-earth-elements dope 
optical fiber, and signal light In the rare-earth-elements dope optical fiber amplifier 
equipped with the multi/demulitiplexer b of the excitation light optically combined 
with a different edge from the end of the above-mentioned rare-earth-elements 
dope optical fiber, and signal light From the above-mentioned excitation light 
source, have the good light variation turnout which dichotomizes the excitation 
light by which outgoing radiation was carried out into the ratio of arbitration, and 
one side of branching of the above-mentioned good light variation turnout is 
optically combined with the above-mentioned multi/demulitiplexer a. The 
rare-earth-elements dope optical fiber amplifier characterized by combining 
optically another side of branching of the above-mentioned good light variation 
turnout with the above-mentioned multi/demulitiplexer b was explained. 
[0018] One another example of this invention is explained about drawing below 
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example 2. Drawing 3 is the block diagram of one another example of this 
invention. In drawing in 1, a rare-earth-elements dope optical fiber and 2a the 
excitation light source a and 2b The excitation light source b In 3a, 
Multi/demulitiplexer a and 3b a signal light input terminal and 4b for 
Multi/demulitiplexer b and 4a A signal optical output terminal, 5a — for a good 
light variation turnout and 7a, the input edge of the good light variation turnout 6 
and 7b of the branching outgoing end a of the good light variation turnout 6 and 7c 
are [ the nonreflective termination a of multi/demulitiplexer a3a, and 5b / the 
nonreflective termination b of multi/demulitiplexer b3b, and 6 / the branching 
outgoing end b of the good light variation turnout 6 and 10 ] multiplexing 
machines. 

[0019] Next, actuation is explained. After being multiplexed with the multiplexing 
vessel 10, incidence of the excitation light by which outgoing radiation was carried 
out from the excitation light and excitation light source 2b by which outgoing 
radiation was carried out from excitation light source 2a is carried out to the good 
light variation turnout 6 from good light variation turnout input edge 7a. Future 
actuation is the same as actuation of the above-mentioned example 1. Moreover, 
implementation of the rare-earth-elements dope optical fiber amplifier which has a 
suitable noise property and a signal optical output property according to an 
application is easy like the above-mentioned example 1, and since each of 
excitation light source 2a and excitation light source 2bs is driven in the state of the 
fixed load, they becomes neither a heavy load nor low loading, but they can realize 
the high rare-earth-elements dope optical fiber amplifier of versatility. 
[0020] In the example 3. above-mentioned example, although the good light 
variation turnout 6 showed the case where excitation light was branched into the 
ratio of arbitration by rotating a reflection factor / permeability adjustable disk 8, a 
case so that a reflection factor/permeability may be made to change by 
modification of not only when rotation determines a ratio, but an include angle is 
sufficient as it. Or a case so that a reflection factor/permeability may be changed is 
sufficient by changing the quality of the material of not only modification 
[ mechanical as mentioned above ] but components, or changing electric field and a 
field by the control circuit. 

[0021] In the example 4. above-mentioned example, although the case where it was 
made to multiplex excitation light and signal light using Multi/demulitiplexers 3a 
and 3b was shown, multiplexing means other than multi/demulitiplexers, such as an 
optical coupler and a multiplexing machine, may be used. 
[0022] In the example 5. above-mentioned example, although the case of the 
optical fiber which doped rare earth elements was made into the example and 
explained, if it is the optical fiber with which other optical fibers also have the 
property amplified by excitation light, this invention is applicable. 
[0023] 

[Effect of the Invention] as mentioned above — according to the optical fiber 
amplifier concerning this invention — an application — responding — a 
configuration — it is not necessary to change — easy — low — a noise optical fiber 
amplifier or a high power optical fiber amplifier is realizable, and it becomes 
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neither a heavy load nor low loading, but the excitation light source is effective in 
the ability to contribute to a magnification operation efficiently while it can secure 
dependability. 

[Translation done.] 
* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not 
reflect the original precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 

DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the block diagram of the rare-earth-elements dope optical fiber 
amplifier by one example of this invention. 

[Drawing 2] It is drawing showing the example of 1 configuration of the good light 
variation turnout used for one example of this invention. 

[Drawing 3] It is the block diagram of the rare-earth-elements dope optical fiber 
amplifier by one another example of this invention. 

[Drawing 4] It is the block diagram of the conventional rare-earth-elements dope 
optical fiber amplifier. 
[Description of Notations] 

1 Rare-Earth-Elements Dope Optical Fiber Excitation Light Source 

2a Excitation light source a 

2b Excitation light source b 

3 a Multi/demulitiplexer a 

3b Multi/demulitiplexer b 

4a Signal light input terminal 

4b Signal optical output terminal 

5a Nonreflective termination a of Multi/demulitiplexer a 
5b Nonreflective termination b of Multi/demulitiplexer b 
6 Good Light Variation Turnout 
7a Good light variation turnout input edge 

7b The branching outgoing end a of a good light variation turnout 
7c The branching outgoing end b of a good light variation turnout 

8 Reflection Factor / Permeability Adjustable Disk 

9 Total Reflection Mirror 

1 0 Multiplexing Machine 

[Translation done.] 
* NOTICES * 
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JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not 
reflect the original precisely. 

2 * * * * shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

DRAWINGS 

[Drawing 1] 

[Drawing 2] 

[Drawing 4] 

[Drawing 3] 
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